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•* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"l .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

* 2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



fciimllVhe magnetic inductance component characterized by coming to anneal in the magnetic 
nu^ 

change of the periphery magnetic flux produced by impressing the current wh.ch changes ,n i tone to a 
magnetic line by the external impression field where a direct current or the current wh.ch changes in 

Sm ^^^^^^oner, which it comes to anneal where — ofa 
current or/and impression of tension are given to a magnetic l.ne w.th negat.ve magnetostr.ct.on ,n 
the magnetic inductance component of claim 1. n^Hi-iiu- 
[Claim 3] The magnetic inductance component whose tip of a magnet.c line is a needlel.ke 
configuration in the magnetic inductance component of claim 1 or claim Z. 



configuration in tne magneuu iiiuuwLcii IV,*, ww... k~ -■ 

[Claim 4] The magnetic inductance component which it comes to combine with the collection 
magnetic body of high permeability in claim 1 thru/or the magnet,c inductance component of 3. 
BWm 5] The magnetic inductance component with which bias is **^J^*™» 
L . „ . , c.~\ a a A r*»r.+ nroDortion DroDerty 



maenexic inuuwLanww wwniww..^. — - _ , . 

inductance to change of an external magnetic field indicates a direct proportion property to be in 
claim 1 thru/or the magnetic inductance component of 4. i 0 ^ +K : oa i 
[ClaTm 6] The field sensor which makes output voltage the difference of the recovery electncal 
potential difference in two magnetic inductance components of claim 5. neB ative 
[Claim 7] The field sensor characterized by amplifying output voltage and carrying out negative 
feedback as a field in the field sensor of claim 6. . ..,/_„ +h » 

[ClaTm 8] The magnetic switch hybrid IC device which makes it come to join c.a.m 1 thru/or the 
magnetic inductance component and hysteresis comparator of 5 together. 

[Translation done.] 
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.precisely. 

2.#*#* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Etna. Application] This invention relates to a magnetic inductance ^^^^ 
relates to a magnetic inductance component useful as the magnetic head used for the rotary encoder 
of an audio JS^tor. a video tape recorder, a computer, and a measurement control equipment, 
the magnetic scale of a numerical-control device, etc. in more detail. 

[Description of the Prior Art] Small high performance-ization of an AV e^™^**™^' 8 
measurement control equipment, a numerical-control device, etc. »P~^^tStaS? 
development of a microelectronic technology. If it sees especially about ■ co ^^"™ d . 
eauioment about the floppy disk which it is remarkable, for example, is a storage, from the 5 inches 
ZETSrSSSLlion is PP going to progress further and, now, the 2 8 inch time * ™£ ^ 

[0003] However, although it is necessary to miniaturize the magnetic head w h'oh >s that core ,n order 
to miniaturize each of these devices, about the miniaturizat on of th-s magnefc , heed, it » "* 
necessarily easy and there is a factor which bars this. One factor is the ^™ * J£ ™ B ^ de ° f 
the magnetic head itself. That is. in the conventional magnetic head, snce the oA of a coil is 
required I hear that the magnetic head itself will be enlarged inevitably, and there ' ^T^ZraL 
problem of detection sensitivity. I hear that the relative velocity of the magnet.c head and a storage 
wiH faTa i detection rate will become small if miniaturized, therefore detection sens,t,v,ty will fall 

mO^Thenlt t'he conventional magnetic head, since detection electrical potential differences run 
short the motYon which uses as a head the magnetic resistance element (MR component) which 
detects not time amount change but the magnetic flux itself of magnet.c flux has recently come to be 
seen. Thereby, the miniaturization has been pushed further. But, a current ma g netl ^ ,S o t r a " C s e s 
dement has the rate of change of electric resistance very as small as a maximum of 6% or less and 
£ Txterna. magnetic field required to produce severa.% of magnetic-reluctance c^js as lar ? as 
50 gauss or more. Therefore, magnetic-reluctance sensibility is the low sensibility below 0.05%/G, 
and for this reason, its signal-to-noise ratio (S/N ratio) is also very bad. 
OOOsTTherefore, it is necessary to make a magnetic resistance element 

object enough, and to use it for example, there is no about dozens of microns gap margin ,r rotary 
encoders such as a spindle motor, and the condition of being easy to produce fa.lure that a motor 
stops a so by invasion of fine dust is induced. Although it is found out when the phenomanor i called 
gLt magneto-resistance recently uses a magnetic artificial grid to such a ^^^lens 
element as a matter of fact, a hundreds of gauss big field is requ.red in this case to obtain dozens 
STTSo^TSLnoe change, there is also a problem of a hysteresis further, and th.s technique 
has not turned to the product which points to a miniaturization. 

[0006] This artificer has already proposed the new component wh.ch conquered «" ch " 

conventional magnetic resistance element or the component using the huge resistance effectiveness. 

the current which generally changes to lead wire with magnetism in time [ alternating current etc. ] 
s passed U the both ends of lead wire, the sum of two kinds of electrical potential M»no««d 
appear. They are an electrical potential difference by the product of the electric resistance of lead 
wire, and a current, and an electrical potential difference by time amount change rfwjy 
magnetic flux. Usually, since the latter electrical potential difference was very small, this electncal 
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change of "phery magnetic flux cf a magnetic line and its magnetic j£5^__S__T 

Luctance component, and offsetting the electrical potent.al drfference by 
to the magnetic line of this magnetic inductance component, for example. Ampl.tude LUUUyj 



I CL I 



[001 0] It ****** and an external impression field can be detected^ m «« n «^^^^ BMl 



difference eL Amplitude [001 1] 
I eL I 



[0012] When it measures, it comes to be shown in _**.£. H sets to this drg^ and for (a), 
the die length of a wire is [ 30mm and Cb) / 10mm ^^^"JSE? 11™ for the die 
magnetic inductance component whose die length of a wire tne aie lengui u 
length of a wire. 
I e L I 

[0014] It measures. For example, as shown in aVawingJi (a), with a-wire of 30mm length, it is H1. 
About 1 (Oe) [001 5] which can be set 
I e i. I 

[0016] ** and H1 0 (Oe) [0017] which can be set 
I c I 

[0020] »****«**« change is not carried out That is, the magneti 

bs;C'^t.itt:^ 

£ad s further tSred by high sensitivity and high stability, therefore has h,gher 

rSotrn^^ 

EoO^STh^invention is made in view of the situation as above, raises the sensibility of the 

,. . u ■• 2004/09/16 
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■conventional magnetio indue Jl eomponent remarkably, and aims at onSgthe improved magnetic 
inductance component. 

Means for Solving the Problem] This invention the electrical potential difference to time amount 
change of the per^hery magnetic flux produced by impressing the current wh.c to a 
magnetic line as above-mentioned The means for solving a technical problem In the magnetic 
Tductance component characterized by making it change with externa. -*P— e 
magnetic inductance component characterized by coming to anneal where a direct currents the 
current which changes in time is energized on a magnetic line is offered. Furthermore, the magnate 
inductance component characterized by performing annealing where energization of a current or/and 
mission of tension are given to a magnetic line with negative magnetostriction the magnetic 
XtaTe component characterized by the tip of a magnetic line being a ^^^^ 
and the magnetic inductance component characterized by combining w.th the collect.on magnet.c 

S m vttio^e bias fleld of hard flow is rnu^.V impressed to each 
component using two magnetic inductance components, and it-is ** LUU.Oj. 
I et I 

[0026] The field sensor which considers **** as an output and which was ^^J^£^L a 

carrying out. that is, it is shown in this drawing^ - as - an external magnet^ fide I Hex ™> 
<He*Hb the range - e L1=F(Hex) =aHex + bHex2 + cHex3 + .... the me - ^- 2- F( Hex) aHex 
bHex2+cHex3- since it becomes — E0 =e'L — it becomes 1+e L2-2aHex+2cHexd .... 
r0027] ^ere since a multiplier c is small enough compared with a, a field sensor with sufficent 
L0027J Here s.nce a mump consequently. Furthermore, this magnetic inductance 

ssssssesst z.z^.z^~-"=zr~ 

detail. 
[0029] 

anTample 1 - where a direct current or the current which changes in time is energized on the 
magnetTc te of a magnetic inductance component, annealing was actually performed. As shown in 
rove-mentLed drawing 2 , the magnetic line of the magnetic inductance component wh.ch the 
circu* of ^used^dTc inductance component is a thing as shown in above-men^oned tomg 
1 and was used turns up the 72.5(Fe0.06Co0.94) Si12.5B15 (magnetostr.ct.on lambda-- 0-7) as 
t£t^Z7^Z£r of 125 micrometer, and 10mm ^^^J£*^»3?~ 
in one side. Sinusoidal current (30mA and 10kHz) is impressed to the both ends of th- w re, the 
external direct-current field H is further impressed to a wire at a perpendicular paraHeUhat 
value is changed, and it is the inductance part electrical potential difference eL of the e.ectncal 
potential difference between both-ends children. Amplitude [0030J 
I e l I 

[0031] It measured. As a result, drawing 5 is and is [0032] at the time of H= 0. 
I e L I 

[0033] [0034] 
I e lo I 
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[0035] It carries out and is ** [0036]. 
I e l I 

[0037] [0038] 
I e lo I 

[0039] It is [ H1 and ] the case where it impresses perpendicularly, about the case where expressed 
Wie the m\ ratio and H is impressed in paral.e. to a wire H2 It is casing out. When H ,s impressed ,n 
parallel with a wire as shown in this drawing 5 for example, .t ,s [0040] at the t.me of H1 400 A/m. 
I eL I / l eu I 

[0041] It was ** 0.5. Where the direct current voltage Ian of 50mA is energized on this a-wire ^ in an 
electric Jrnace, 300 degrees C. a-wire is heated for 10 minutes and taken out outs.de a furnace, and 
it cools at a room temperature, and is [0042] similarly after that 
I e l I 

[0043] When it measures, it is H1=400 A/m. It solves and is [0044]. 
lei l/l eto I 

[0045] It became ** 0.3. Similarly, it sets to H1 =200 A/m and is [0046] before annealing. 

[0047] After annealing, it was set to 0.5 to being** 0.9. As mentioned above, the magnetic 
n^ductance effectiveness improved remarkably by annealing. Moreover, in the magnetic inductance 
component wSuses a-wire with negative magnetostriction by the shape of a straight hne, an 
external magnetic field H is changed similarly, and it is [0048J. 
I ei I 

[0049] It measured. Consequently, the magnetic inductance eff <f '™ a^-caTtwire * 

raised by annealing in the condition of having energized Ian on the C072.5 S.I 2.5 B15 as cast wire, 
having impressed 100 morekg /of tension of 2 mm. and h -' n ^ mad ;^ e f ^ S J n f ( e c ^ e n 5 °_ 
magnetization guiding to a wire circumferencial direct.on. Drawing 6 (a), (b). and (c) are 50 
SE^X *S case where impressed 100 morekg /of tension of 2to ^^^^ 
lambda=-10-7a-wire by which wire-drawing processing was carried out mm. and 400 degrees U ana 
heat-treatment for 1 minute are performed to a path. 
[0050] 

! eL I -Hex (=Ht ) 

[0051] The property (magnetic inductance property) became high sensitivity remarkably and I even rf 
ft changed w'ire length to 30mm - 2mm, the same property was shown mostly. Temperature stab.lity 

an t^^^X'^^ inductance component actua.ly used for the rotation position sensor 
(rotary encoder) of the capstan motor for hard disk drives of magnetic recording etc. ~ 
manu7acturing - this magnetic inductance component - using - eL The vvave was ^^sured 
50523 The manufactured magnetic inductance component carries out need.e.ike V™™*^ £ 
of the FeCoSiB a-wire of the diameter of 50 micrometer, and 10mm length with chem.cal polishing to 
the magnetization ring-like plastic magnet of diameter of 30mm 512 po.e^ Drawmg_7 ,s the eL It ^.s a 
wav^like result The monograph affair is the same as that of the case of an example 1 . Th.s drawing 
shows that a very clear pulse shape is obtained. 

[0053] On the other hand, the magnetic inductance component which does not P-oess a^ tip ,s jsed, 
and it is eL at the same conditions. Although the wave was detected, pulse shape with the clea 
detection wave was not obtained. Moreover, as a result of making the fernte magnetic-head core for 
iTd?.^Thar7di2« of 3.5 inch (a tip gap is 10 micrometers) into **** York, attaching in a core 
pars Saris ossis occipitalis the FeCoSiB a-wire of the diameter of 100 micrometer and 3mm length 
wh7ch do not process a tip and detecting the magnetic flux of a digital audio micro cassette magnet.c 
tape, the clear pulse-like wave was acquired. 
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the fie1d swteh ,c of high 

sensitivity stably and remarkably. 

[Effect of the Invention] The improved very highly sensitive magnetic inductance component is 

and very, small ] 
[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



I.This document has been translated by computer. So the translation may not reflect the original 



precisely. 

2 .**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



^g^JtZZZZL* having shown the convention* magnetic inductance 
S It is the top view having shown the magnetic line of the conventional magnetic 
iSSTaX (cX and (d) are the wave form charts having shown respectively the wave of the 
SgnScf durance which used the conventional magnetic ^^.^^ 



[Translation done.] 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

f BLURRED OR ILLEGIBLE TEXT OR DRAWING 
SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



